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“ About twenty years ago ” (the quotation is from the 
catalogue of the German Instrument Exhibition at Paris) 
“the manufacture of thermometers had come to a dead 
stop in Germany, thermometers being then invested with 
a defect, the liability to periodic changes, which seriously 
endangered German manufacture. Comprehensive in¬ 
vestigations were then carried on by the Normal Aich- 
ungs-Kommission, the Imperial Physical and Technical 
Institute, and the Jena Glass Works, and much labour 
brought the desired reward.” 

Dr. Hovestadt’s account of the labour is most interest¬ 
ing and instructive. 

The ice point of a newly made mercury thermometer 
is known to rise as the thermometer gets older ; this rate 
of rise decreases with the time, finally becoming very 
slow. If, however, the thermometer be heated to, say, 

100' C., and its ice point be taken very shortly after¬ 
wards, the reading will be below that observed prior to 
the observation of the steam point. This depression of 
the zero varies in amount in different thermometers. It 
was found (Weber in 1883 and Wiebe 1885-1886) to be 
specially large in the case of thermometers made of 
Thuringian glass, amounting in the case of one ther¬ 
mometer examined to o°*65. As a consequence, the 
readings of the thermometers were quite uncertain, 
depending greatly on the past history of the instrument 
employed. It was this defect which Schott and Abbe 
set out to cure. Weber had observed that glasses which 
contained a mixture of potash and soda gave a very large 
depression. He succeeded in 1883 in making a glass 
entirely free from soda, in which the depression was only 
about o 0, i. The work was then taken up by the Aichungs 
Commission and the Jena factory. A number of ther¬ 
mometers of varying age and manufacture were examined 
as to the depression, and the glass of these thermo¬ 
meters was then analysed. Weber’s conclusions were 
abundantly verified. An old thermometer of Humboldt’s, 
containing o*86 per cent, of Na 2 0 and 20*09 per cent, of 
K 3 0 , had a depression of o°‘o 6 ; a new instrument, in 
which the percentages of the two substances respectively 
were 1272 and 10*57, had a depression of o°*65- It is 
possible that this last thermometer was too new to give 
quite trustworthy results, but the difference is very marked. 
An English standard thermometer, with 1*54 percent, of 
Na a O and I2'26 per cent, of K 2 0 , had a depression of 
o°'i5, while a French “verre dur” thermometer, with 
12*02 of Na 2 0 and 0*56 of K 2 0 , showed a depression of 
only o°*oo8. 

The next step was to manufacture a German glass 
with a low depression. The now well-known normal 
thermometer glass distinguished by the mark 16"' was 
the outcome of the experiments. This is a pure soda 
glass having the following composition :— 

Si 0 .., 67*5 L i Na„ 0 , 14 / 0 ; CaO, 7 / Q ? A1 2 0 3 , 2*5 j 0 ; 

ZnO, 7 la > 2 / q , 

and the depression observed is o'*05. 

The hydrogen thermometer is, however, the ulti¬ 
mate standard of appeal in thermometry, and it was 
necessary, therefore, to compare the new instruments 
with such a thermometer. 

Details of the work are given in the book. It appeared, 
from the results of Wiebe and others, that at a tempera- 
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ture of 40° there was a difference of o c *i2 between the 
two nstruments. Experiments showed, however, that it 
was possible to produce a glass agreeing more closely 
with the gas thermometer than this, and this fact led 
to further work and to the manufacture of the boro-sili- 
cate glass 59"' with the following analysis :— 

SiO s 72 / 0 ; Na 2 0 , 11 / 0 ; A 1 2 0 3 , 5 /<, > -^2^3* 

This was found to show a smaller ice point depression, 
amounting, according to Hovestadt, to o°*o2, and to 
agree more closely over the range 0° to ioo° with the 
hydrogen thermometer, the difference being greatest at 
30°, where it amounts to o 3 *o38. For temperatures above 
roo° the differences are considerably greater than those 
given above, and the agreement between the scales is 
better for 16"' than for 59"'. 

For details, however, of these comparisons, and of 
much more work of great interest as to the properties of 
these special glasses, reference must be had to the book. 
It constitutes a great record of what is to be achieved by 
the application of science, that is, “ organised common 
sense ” to an important industry. In England we have 
done nothing to compare with it. As a consequence, 
Germany can claim that “the manufacture of thermo¬ 
meters has reached in Germany an unprecedented level, 
and now governs the markets of the world.” Such are 
the results obtained in twenty years by Abbe and his 
colleagues. R- T. G. 


ESSAYS BY DR. WALLACE. 

Studies , Scientific and Social. By Alfred Russel Wal¬ 
lace. 2 vols. Illustrated. (London : Macmillan and 
Co., Ltd., 1900.) Price i8j. 

N addition to being one of the originators of the 
modern doctrine of animal evolution and one of the 
leading pioneers in the study of the geographical distri¬ 
bution of the earth’s fauna, Dr. Russel Wallace is a writer 
noted for such a fascinating style and such a happy mode 
of presenting his views, that any work from his pen is 
sure of a hearty reception on the part of the more thought¬ 
ful section of the reading public. And even those who 
by no means agree with all his views—-whether on scien¬ 
tific or social questions—cannot fail to admire the fairness 
with which he treats debatable points, and the temperate 
manner in which he replies to and discusses the objec¬ 
tions raised by his critics. 

The essays and articles collected in the two volumes 
before us embrace an extraordinarily wide range of sub¬ 
jects, and cover a period of no less than thirty-five years, 
the earliest of them being published as long ago as 1865, 
while the latest saw the light as recently as 1899. The 
variety of subjects discussed is alone a testimony to the 
wonderful mental capacity of their talented author, while 
the number of the periodical publications from which 
they have been culled bears evidence to the popularity of 
his writings. Those embraced in the first volume relate 
exclusively to various branches of geological and biolo¬ 
gical science, while those in the second are devoted to 
educational, political, sociological and kindred subjects. 
With the exception of a brief reference to two articles in 
the second volume dealing with museums as educational 
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establishments, our notice will be restricted to the section 
connected with natural science. 

It may be as well to mention, before going further, 
that in a work dealing with such a variety of subjects as 
is the case with the one before us, it would be a practical 
impossibility to review it critically within any reasonable 
space ; and we must accordingly content ourself with a 
brief survey of its principal contents. 

Quite apart from the general interest of the book, as 
dealing with some of the most important biological and 
social topics of the day, there can be no question that, 
from the point of view of the working naturalist, the 
author has been well advised in publishing the essays of 
which it is composed in a collective form. Several of 
them are replies to criticisms on some of Dr. Wallace’s 
views, while others, such as the one on the affinities and 
origin of the Australian and Polynesian races, contain 
entirely new views and theories. Before their publication 
in their present form it was, consequently, exceedingly 
difficult for a writer on any particular zoological subject 
to be sure that he had seen Dr. Wallace’s last words on 
that subject. Indeed, the writer of this notice feels that 
he owes an apology in that, when writing an essay in 
favour of the Caucasian affinities of the Australians, he 
was unaware that Dr, Wallace had previously urged the 
same view. In one respect, the omission may perhaps be 
regarded as fortunate, as it permitted the same conclusion 
to be reached independently. 

From the fact that some of the articles are more or 
less recent while others are of considerable antiquity, it 
will, of course, be evident that they have by no means all 
an equally important bearing on disputed questions of 
the day. The one on the evolution and distribution of 
animals, for example, dates from the early days of the 
study of that subject, whereas that on the distinction 
between the Palmarctic and Nearctic regions deals with 
a proposed amendment of the author’s classification. 

The first five essays deal mainly with the agencies that 
have modified certain parts of the surface of the globe, the 
alternations that have taken place in the distribution of sea 
and land, and the state of the interior of the globe. In the 
main, Dr.Wallace is a strict uniformitarian, and his account 
of how even the deepest and steepest mountain valleys have 
been eroded by the ordinary denuding agencies will be read 
with interest. He is fully convinced of the important 
part played by ice in the modelling of the earth’s surface 
during the Pleistocene period, and pays no heed to the 
arguments that have been urged of late years against 
the former existence of an ice age. Whether his ad¬ 
herence to the theory of the erosive action of ice as the 
dominant factor in the formation of lake-basins will com¬ 
mend itself to many modern geologists may be doubtful ■ 
and the denial by some that such a thing as a true rock- 
basin exists would, if fully confirmed, to a great extent 
annul several of his arguments. 

In the essay on the permanency of ocean-basins the 
author, in the main, pleads in favour of his original views, 
and offers some objections to the theory of large con¬ 
tinental and ocean changes which demand respectful and 
serious attention on the part of those who differ from him 
in this respect. Nevertheless, in granting the possibility 
that such alternations of sea and land may have extended 
to such parts of the ocean as lie approximately within the 
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limits of the two thousand fathom line, he has conceded 
much that is demanded by his opponents. Indeed this 
extension of the limits (formerly fixed at the 1000 fathom 
line) would practically admit of a land connection, at 
least by way of Antarctica, between South America and 
Africa, if not also between South America and Australia. 
And to learn how strong is the evidence in favour of such 
connections, the reader need only consult the paper 
recently read by Prof. Scott before the British Associa¬ 
tion. 

Among the essays on descriptive zoology, attention may 
be confined to the one on monkeys and their affinities, 
which originally appeared (without the illustrations) in 
the Contemporary Review for 1881. It is an interesting 
and well written survey of the leading groups of these 
animals, in the course of which the author raises the 
question whether the Primates, other than man, are 
rightly regarded as the head of the animal kingdom. In 
this article, as in several others, we think it a pity that 
the author has not seen fit to adapt his nomenclature to 
that now current among systematic zoologists, and that 
he clings to such discarded names as Cynocephalus, 
Mycetes and Cuscus. Moreover, we notice on page 156 
the misprint babuino for babuin ; and we venture to 
affirm that the statement on the following page to the 
effect that the mandrill in size and strength is not much 
inferior to the gorilla is scarcely consonant with the facts 
—certainly not so far as size alone is concerned. 

Of the articles on geographical distribution, two deal 
with North American flowers and trees and their differ¬ 
ences from those of Europe, a third treats of the beetles 
of Madeira and the inferences to be drawn from them, 
while to the other two a brief reference has been already 
made. 

Five essays are devoted to the theory of evolution, 
among which special attention maybe directed to the one 
dealing with the question of the possibility of acquired 
characters being inherited, which appeared in the Fort¬ 
nightly Review for 1893. At the conclusion of this 
article Dr. Wallace remarks “that no case has yet been 
made out for the inheritance of individually acquired 
characters, and that variation and natural selection are 
fully adequate to account for those various modifications 
of organisms which have been supposed to be beyond 
their power.” 

To many readers the three essays o,n anthropological 
subjects will perhaps prove the most interesting in the 
whole book. The first of these deals with the Polynes¬ 
ians and their migrations, the second gives an account 
of New Guinea and its inhabitants, and the third treats 
of the affinities and origin of both Polynesians and 
Australians. In the title of the second member of this 
trilogy the author has scarcely done himself justice, 
since, in addition to describing the Papuans, he gives a 
most interesting summary of the leading features of the 
mammalian and avian fauna of the largest island in 
the globe. The illustrations of some of the recently dis¬ 
covered types of birds of paradise in this article are 
among the most exquisite examples of photogravure 
that have come under our notice. Well selected, too, 
are the anthropological photographs with which these 
articles are illustrated, and especial attention may be 
directed to the juxtaposed portraits of an Australian 
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and a Yeso Ainu, which the author considers afford 
important evidence in favour of the Caucasian affinities 
of the former race. Mr. Wallace, in opposition to the 
views of the late Sir William Flower, likewise advo¬ 
cates a Caucasian descent for the brown Polynesians. 
The use of the bow and arrow by the Papuans, and not 
by either the Australians or the Polynesians, is, he 
remarks, a notable ethnical fact. It clearly, indeed, 
serves to differentiate the Australians from the Papuans 
and other Melanesians ; but then, on the other hand, it 
might also be used as an argument that the Polynesians 
are related to the Malays, who likewise never use the 
weapon in question. It may be remarked as somewhat 
st range that, when the author alludes to the possession of the 
boomerang by races other than the Australians, he omits 
to mention its use by certain Indian jungle tribes. 

With one article on the problem of instinct, and a 
second on human selection, the latter worthy the best 
attention of those interested in the well being and im¬ 
provement (both physically and morally) of the human 
race, the first of these two most interesting volumes is 
brought to close. 

In the second volume our remarks, as already said, 
will be restricted to the first two articles, one of which 
deals with how an ideal zoological museum should be 
constructed and arranged in the best manner for educat¬ 
ing the public, while the second discusses how near an 
approach to this ideal is made by the museums of the 
United States. The author seems to be clearly of 
opinion that a most important, if not, indeed, the prime 
function of a museum should be as an educating' 
medium. In his main ideas he is in accord with the 
opinions of the late Sir William Flower, and he points 
out that a perfect museum ought to embrace every¬ 
thing from the lowest worm to the highest product of 
human art and skill. He also advocates the exhibition 
of a comparatively limited number of specimens (which 
should be the best that money can obtain), in order not 
to confuse by multitude, and also that these should have 
ample space. The allotment of separate chambers to 
particular groups is likewise made a point, because, as 
he urges, a long gallery only serves to distract the atten¬ 
tion of the visitor from the objects immediately before 
him to those ahead, and thus inevitably leads to hurry 
and an imperfect study. Lastly, but not least in import¬ 
ance, Ur. Wallace advocates the arrangement of zoo¬ 
logical collections according to local faunas, instead of 
according to the affinities of the animals themselves. 

Whether or no this faunistic arrangement should be 
adopted for the main exhibited series in a museum may 
be an open question ; but there can be no question at 
all that such an arrangement should be displayed in 
every national museum. The American Museum of 
Natural History shows in one case the animals living 
within a fifty-mile radius of New York, and in a second 
the characteristic members of the European fauna ; and 
nothing of this nature can be of higher educational 
value. With regard to limiting the number of specimens 
exhibited, a difficulty occurs, since, a museum—at any rate 
in England—has at least two distinct classes of visitors 
for whom to cater. For the ordinary lover of natural 
history, as well as for the general zoological student, to 
say nothing of “the man in the street,” a small number 
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of specific representatives of various groups is not only 
sufficient, but forms the best kind of exhibit he can be 
shown. On the other hand, although the working zoolo¬ 
gist will find what he requires in the study series, the 
sportsman—and in Britain his name is legion—expects to 
find exhibited every species and race of furred and 
feathered game he may encounter in the course of his 
wanderings. To find a via media out of this difficulty is a 
problem which will probably long continue to vex the mind 
of the museum curator ; but, like other difficulties, it will 
one day have to be faced and conquered. 

Our best wish to the many readers whom Dr. Wallace’s 
two volumes will undoubtedly attract is that they may 
derive from their perusal an amount of interest and in¬ 
struction equal to that which has accrued ,to the present 
reviewer in the accomplishment of his task. 

R. L. 


BRITISH BRAMBLES. 

Handbook of British Rubi. By William Moyle Rogers, 

F.L.S. Pp. xiv -(- ill. (London: Duckworth and 

Co., 1 goo). 

R. ROGERS’ “ Handbook of British Rubi” is not 
a work likely to excite a wide interest. As the 
offering to his fellow “ batologists ” of “ a diligent student 
of British brambles for nearly a quarter of a century,” it 
appeals to a restricted circle. No general worker in the 
field of systematic botany can hope to master the fine 
distinctions which discriminate the great majority of the 
so-called species ; in fact, the general systematist will see 
at once that the batologist and he are widely at variance 
as to the limitation of species, and that for purposes 
of comparison with those of other genera and of a 
comparative study of floras the ‘species’ of British 
Rubi are useless. Generally speaking a species’ is to 
some extent a personal matter, sometimes varying con¬ 
siderably in different conditions of one and the same 
person ; but the entities recognised by several workers in 
One group usually bear an appreciable relation to each 
other and to those of other groups. It is not too much 
to say that there is no comparison whatever between 
the species of the batologist and the species of the 
botanist. 

In Sir Joseph Hooker’s “ Student’s Flora,” which we 
may regard as the expression of the views on the British 
flora of our greatest living systematist, four species of 
Rubus are recognised, namely, R. Chamaemorus (the 
cloudberry), R. saxatilis , a small low-growing, sub- 
alpine plant rare in the south and east of England ; R. 
Idaens (the raspberry), and R. fruticosus (the blackberry 
or bramble) ; under the last-named twenty-two forms or 
subspecies are enumerated. Bentham, in his “ Hand¬ 
book of the British Flora,” has five species, R. caesius 
(the dewberry) ranking as a species, whereas in the 
Student’s Flora it is regarded as a subspecies of R. 
fruticosus. Babington, whose manual is generally re¬ 
cognised as the best critical account of our flora, and 
who paid some attention to the Rubi, makes forty-eight 
species by raising to specific rank a number of forms of 
R. fruticosus. Mr. Rogers, by a further elaboration of 
the same species, admits one hundred and three, many 
of which are subdivided into subspecies or varieties. 
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